TOPIC WISE 


LINE BY LINE QUESTIONS 


SAI 


- 
- 
- 
- 
- 
- 
- 
- 
~ 
- 
- 
“a. 
- 


^ BY | 
. SCHOOL OF | 
¦ EDUCATORS | 


- 
- 
~ 
~ 
- 
- 
~ 
~ 
~ 
- 
- 
э 
~ = 
---- 


"Plals 1035642 10.69169۹ ۹٦ 1 л 1 (429WoS!-.2W] (J49WoS1-210 5 4.12W051-$ 19.3) [(42W051-$12) 
Swo3aJ0-P зо 6056 Nol 22.43 NI SNOWAIO-P *P1913 104542 ۱۳۱۳۵6 SUL РУ РАНЕН ٦ < | zm X | A ۸ LON 12 £HN 
$\юз\ашо-р зо 68 2 F 20N = ud 
зїюл!ашо-Р хх. qo | уго У PI WW». 
30 ROJIN 9680 ٥ $101!q.10-P ٦ <> 1 1 зом Db ۷ CHA „0 Y 
30 66.1282 3509۸۷ 5 191ص۱۶3۷‎ | Wen | го 
EHA EHA 
۲6ء‎ 


xawo? 10.۳310331 


Ao‏ ہہ 
ہد مہ RIT жөнөө,‏ 
1 
WOPIWIOJ& di.‏ 
ےو о‏ 


xawo? 1060 


A ۸8003111 11313 70 


012122) :хэ 41242) :x3 
&6.19N3 блюда > "v R642N3 бм.люа> "V 
X3WOD ۸۸۱۹۹ тол X31dWO2 NidS HJH 

4(9302) -хэ 
JOS) 23/0^10 
L'IN) -X3 Nasa : 
4N232J6 -9 6د۲3‎ 0۵ AYOIHL 
МОЧА 2.10W Jo эмо 

№0.212212 Pa Joann ON af ue ded 9 малое 


WE (2 *N)N^ = 1W9WoW 2139N6I0W 


۸00303 09 ٭‎ 9 9 мо! 


*— 


S03wWOSI 1780119185 


۸۵031 
алое 70۸ 02^ ND > دہ‎ < М> <63(۔.,۔‎ .SON> 0°H> 20°D> .3> 28> 9< -NOS> 9ق۔‎ ^ л 


531035 WOIWSHD 0012345 


WSIBIWOSI — 


(MNONO) 
EHN. 12 e) 


[N131014- $12] 
„МЕН 


ғә р 
5030081 110 


SUIWOSI 01835 


€YOCE(OZH)ECEHAD)42) 
2P140142 (111) wwo? 


PANDEN NIIMIJDA 22045 ON 


'0- NI PND SPADE ۸617 


“۳۵۹۸۶40 ٦1۹5۸3131616 ол 3ء‎ 0^p91./2N1WWIOI 1, :9[481۸63 
Rul WIWaidwo? SI 09ل‎ | {моло *5241/2.10d м 
TEARS En پم ا بک‎ зо 26.042 ба рәэмюоа MOANA гомо RA P2mono3 
II | (S)N03302 No 28.1042 ‘pash элю 
*$122100.1q 232 "1.43 "IP 'owow $2X1!J32Jd 
230195۹00 ۲931026۸۷! SI 26.042 -2wios 
` — —— элю ANODI PN ۱67۷ 

4 $ e" á i t 


"12120.14 29058 

№ P2S012N? S! I01W.J03 

*A9PJo 1021394104100 5! 7 
"45.313 ۲951 SI WOW ۱10.0۹۸190 


رین 
تیر ایس بد 


*214W07) J10212nNoNOMW 
4o ٥160۸83 


y ^ 


NOI 0 


4C (82123) + .»h ے‎ CIND) "A 


a ت‎ ж 
EE SS 


Y 


۸.1119018 951123340 801.294 ۸8 


Јәр.о 60 

NI ۶5۸۷5611 +0 .6۸۷:۱۸10( 
415413 ۶91۸077 $1 ۸3 
X91dWo? 

40122nNoNolw 30 GNYWION 


*2139W02 Ji0212nNoNOMW 
40 6۷ 


AN A 


ui 7 "Hw 
3 ۸۷3419۰ 31x.183dA10d 3191N310N0w NI | „ом HN, | „лён si “н 
1 w^ DS | 
1۸۸10900 WLIW 12 
X31dw02 x31dWo2 
э\аэловз1эн oLLd310WOH 


(1.) 
(а.) 
(с.) 
(2.) 


(а.) 
(с.) 
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(а.) 
(с.) 


(4.) 


(а.) 
(с.) 
(5.) 
(а.) 
(с.) 
(6.) 


NC ERT UNE BY LINE QUESTIONS 


Which of the following coordination compound is also known as heteroleptic complex? 
3+ + 
| Co(NH,). | (b.) | Co(NH,), Cl, | 
2— 3- 
| PtCl, | (d.) |Cu(CN), 
The crystal field stabilisation energy (CFSE) for [cocio] is 15000cm™. The CFSE for [CoC] AN 
will be 


600007 (b. 16000007 
18000 (d.) | 8000cm"^ 


Match the Column I with Column II and select the correct codes given below. 
Column I Column II 


IUPAC name 


(P) [Co(H,NCH, CH,NH,),], SO, (i) Pentaaminine carbonatocobalt (Ш) chloride 


(Q) | Co(NH ) (CO 22 (ii) Tris(ethane-1,2 -diammine) cobalt (III) sulphate 
3/5 3 


(R) | Сос! (en) [9 (iii) Dichloridobis (ethane-1,2-diammine) cobalt (Ш) chloride 
2 2 
* (iv) Dichloridobis (ethane-1,2-diammione) cobalt (III) 
(S) | CoCl, (en), | 


P-(i),Q-(ii),R-(iii),S-(iv) (D.)  P-(iv),Q-Gii),R-(ii),S-(i) 
P-(ii),Q-(i), R-Gii), S-(iv) (d.)  P-(ii),Q-Gi), R-),S-(iv) 


Due to the presence of ambidentate ligands coordination compounds show isomerism. Palladium 
complexes of the type | Pd(C,H,), (SCN), | and | Pd(C,H;), (NCS), | are 


linkage isomers (D.) coordination isomers 


ionisation isomers (d.) geometrical isomers 
Which of the following formula belongs to Mohr's salt? 

КСІ- MgCl, -6H,O (D. FeSO,-(NH,),SO,-6H,O 

KAI(SO,), -12H,O (d.) None of these 


Match the column I with column II and select the correct code given below. 


(P) sp (i) Tetrahedral 


Hybridisation 


(Q) dsp2 (ii) Square planar 


(В) spd (iii) Trigonal bipyramidal 
(S) sp'd* (iv) Octahedral 


(a.)  P-()),Q-Gi),R-Gii),S-(iv) (b.)  P-(),Q-Gii)R-(iv), S-(i) 
(c.  P-(ii),Q-Gv),R-(ii),S-(i) (d.)  P-(ii), JO-(i),R-(iii),S-(iv) 

'OOCH;C CH;COO' 

TEC NE = 

(7.) u p 

The given compounds is 
(a.) hexadenate ligand. (D.) Ppentadentate ligand. 
(C.)  tetradentate ligand. (d.)  didenate ligand. 


(8. What is the oxidation state of the compound tetracarbonyl nickel? 
(a.) Zero (b.) One 
(C.) Two (d.) Four 


(9.) Which of the metal carbonyl have metal (M)- metal (M) bond? 
(a) [Fe(CO),| (b) [Cr(cO),| 
(с) | Ni(CO), | (9) | Mn, (CO), | 


(10.) Some statements are given below regarding coordination complexes. Select the correct statement. 
(I) [Моск] has outer orbital complex. 


(ID [ЕеЕ, |" involve sp°d* hybridisation. 
(IIT) [CoF, |" has paramagnetic in nature. 


(a) 1, I and HI (b.) Паваш 
(c.) 1 (d.) Тарап 


(11.) Which of the following compounds show linkage isomerism 
(а) | Co(NH,),(NO,) |Cl, (b.) | Co(NH,), | Cr(CN), | 
(с) | Co(NH,), SO, |Br (д) | Cr(H,0), |Cl, 


(12.) What are the coordination number of d^sp^ and sp'd^ hybridised complex respectively? 


(a.) 2and6 (D) 6 
(C. 6and6 (d.) 6and4 


(13.) What is the coordination number of the complex | Fe(C,O | LT ? 
(a.) 4 (b) 6 


(c. 2 (d.) 0 


(14.) IUPAC name of the complex | Cr(NH,), (HO), |C, is 


(a.) triamminetriaquachromium(II) chloride (D.) hexaamminerriaquachromium(III) chloride 


(C.) diamminetriamminechromium(II) chloride (d.) triamminetriaquachromium(III) chloride 


(15.) 1 mol of CoCl,-6NH, gave how many mol of AgCl precipitate when it is treated with excess silver 
nitrate solution? 
(а). 3molof AgCl (b.) 2molof AgCl 


(C. 1molof AgCl (d.) 4molof AgCl 


(16.) Match the metal ions given in column I with the spin magnetic moments of the given in column II and 
assign the correct code: 


حم 
(Q) Cr” (ii) /35В.М‏ 


(S) Ni (iv) /24В.М 


i 5B.M. 
24В.М. 
раан 


Р (0 В 5 


(a) (iv) رپ‎ ü @ (b) © а) (ii) (Qv) 
(c) м @ а) ii) (9) Gi) M © di 
(17.) Which of the following ligands form a chelate? 

(a.) Acetate (D.) Oxalate 

(C.) Cyanide (d.) Ammonia 


(18.) Which of the following statement is correct with respect to | Ni(CO) " and | NiCl "na 


(a.) | Ni(CO), | and [NiC],] both are square (b.) | Ni(CO), | and [NiCI, ] both are tetrahedra 
planar 

(c.) | Ni(CO), | is tetrahedral while [NiCI,] is — (d.) |Ni(CO), | is square planar while [NiCI,] if 
square planar tetrahedral 


(19.) Which of the following ligands is also considered as ambidentate ligand) 
(a) C,07 (b.) | NO; 
(c. МН, (d. H,O 


(20.) Select the incorrect statement 


(a.) Stereoisomerism have the same chemical (b.) | Pt(NH,), CI, | has cis and trans isomerism. 
formula and chemical bonds bur they have 
different spatial arrangement. 

(d.) Ionisation isomerism is а type of structural 


(C.) | Co(NH,), Cl, | has only cis isomerism. | | 
isomerism. 


(21.) Crystal field theory explains 


(a.) electrostatic model which considers the metal — (D.) electrostatic model which considers the metal- 
— ligand bond to be ionic. ligand bond to be covalent. 


(C.) electrostatic model which considers the metal-  (d.) попе of these. 
ligand bond to be ionic and covalent. 
(22.) The correct IUPAC name of | Pt(NH,), Cl, | is 


(a.) diamminedichloridoplatinum (II) (D.) diamminedichloridoplatinum (IV) 
(C.) diamminedichloridoplatinum (0) (d.) dichloridodiammineplatinum (IV) 


(23.) Which of the following arrangement for spectrochemical series is incorrect? 
(a) I «Br «SCN «CI. (D) S^«F «OH <C,07 
(С) en<CN <CO<NCS (d.) еда? < NH, «en < CN 


(24.) What is the correct IUPAC name of | Ag(NH,), | | Ag(CN), | ? 


(a.) Diammine silver(II) dicyanoargentate(IT) (D.) Diammine silver(T) dicyanoargentate(T) 


(C. Diammine silver(0) dicyanosilver(II) (d.) Diammine silver(IT) dicyanoargentate(0) 


(25.) Assertion: | Cu(H,0) Nd absorb green light. 


3+ 
Reason: | Co(NH,),(H,0) | complementary colour is yellow. 


(a.) Both Assertion and Reason are true and Reason (b.) Both Assertion and Reason are true but Reaso 
is the best explanation of Assertion. is not the correct explanation of Assertion. 


(c.) Assertion is true but Reason is false. (d.) Both Assertion and Reason are false. 


(26.) How many ions are produced from the complex | Co(NH,) А Cl, | in solution? 


(a.) 6 (b.) 4 
(c. 3 (d.) 2 


(27.) The colour of the coordination compounds depends on the crystal field splitting. What will be the 
correct order of absorption of wavelength of light in the visible region, for the complexes, 


| Co(NH,), | .{Co(CN), | ,[ Co(H,0), |" 


(a.) (b.) 
| Co(CN), | >[Co(NH,),| »[Co(H,0), |" | Co(NH,), | >| Со(н,о), |" » [Co(CN), | 


(с.) (d.) 
| Co(H,0), | >[Co(NH,),| »[Co(CN), | | Co(NH,), | »[Co(CN), | >[Co(H,0),| 


(28.) Which of the following м Ш not show geometrical isomerism? 
(а) |Cr(NH,),Cl, |۹1 (b.) | Co(en), Cl, [CI 


(c) [Co(NH,), NO, |с, (д) [Pt(NH,),C |] 


(29.) Given below some coordinate complexes with IUPAC name. Identify the incorrect name with their 
complex. 
(Т) | ІСІ, (PPh.), | : Dichloridobis(triphenyl phosphine)nickel(III) 


(ID | Сг (NH, ), (H 0), | Cl, : Triamminetriaqua chromium(III) chloride 
(III) Hg | Co (SCN), | : Mercury tetrathiocynato cobaltate(II) 


(a.) 11 (D.) Тараш 
(с) Wand IN (d.) I Wand II 


(30.) Which one of the following ions exhibits d-d transition and paramagnetism as well? 
(а) Сот (D) CrO% 
(с) MnO, (d.) MnO; 


(31.) Which of the following option is correct with respect to the inner and outer orbital complex? 


(a.) | Co(NH,) | | is inner orbital complex and (b.) | Ni(NH,) T is inner orbital complex and 


2+ 3+ 
| Ni(NH,) 1 is outer orbital complex. | Co(NH,) 5 is outer orbital complex. 


(с) Both [Co(NH,), | and{Ni(NH,),| are — (d. Both [Co(NH,), |  and[Ni(NH,), | are 


inner orbital complex. outer orbital complex. 


(32.) The spin only magnetic moment of [MnBr, ] is 5.9 B.M. What is the geometry of the complexion? 


(a.)  Tetrahedral (D.) Square planar 
(C.) Trigonal planar (d.) None of these 


(33.) Which isomer in the molecule РІСІ, (en), |” shows optical activity? 


(a.) Both cis and trans (D.) Neither cis nor trans 
(C. Only cis (d.) Only trans 


(34.) Chlorophyll, hemoglobin and vitamin B,, are coordination compounds of 


(a.) cobalt, iron and magnesium respectively (D.) magnesium, cobalt and iron respectively 


(C.) magnesium, iron and cobalt respectively (d.) iron, cobalt and magnesium respectively. 


(35.) When 1 mol CrCl, -6H,O is treated with excess of AgNO,,3 mol of AgCl are obtained. The formula of 


the complex is 
(а) | CrCl, (HO), |-3H,0 (b.) | CrCl, (H,O), |-2H,0 


EU 


(с) | CrCl(H,0), |Cl,-H,O (д) | Cr(H,0), |с, 


(36.) Which of the following conditions is necessary for Ге’ configuration and what is the nature of ligands? 
(a. Л. <P, weak field ligand (0.) Л. <P, strong field ligand 
(C. A, >P, weak field ligand (d. | ^,» P, strong field ligand 


(37.) Assertion: IUPAC name of | Co(NH,), (H,0)CI, CL, is tetraammineaquachloridocobalt(IIT) chloride. 
Reason: Chlorine is the central element in the compound | Co(NH,) р (H,0)CI, СЬ. 


(a.) Both Assertion and Reason are true and Reason (D.) Both Assertion and Reason are true but Reaso 
is the best explanation of Assertion. is not the correct explanation of Assertion. 


(C.) Assertion is true bur Reason is false. (d.) Both Assertion and Reason are false. 


(38.) Which of the following complex is also known as Wilkinson catalyst? 

(a) [|Ag(S0,), | (b)  |(Ph;P), RhCI | 

А 3— 

(с) |Ni(CO),| (d. |Co(C,0,),. 

(39.) What are the geometry of | Ni(CO) ‚  Fe(CO).] and [Cr(CO), | respectively? 

(a.) Trigonal bipyramidal, tetrahedral, octahedral (D.)  Tetrahedral, trigonal bipyramidal, octahedral 
(C.) Octahedral, trigonal bipyramidal, tetrahedral (d.)  Tetrahedral, octahedral, trigonal bipyramidal 
(40.) The type of isomerism shown by the complex | CoCl, (en), | is 

(a.) geometrical isomerism (D.) coordination isomerism 

(C.) ionisation isomerism (d.) linkage isomerism 

(41.) | Co(NH,) ; || Cr(CN), | , which type of isomerism arises in the given complex? 

(a.) Linkage isomerism (D.) Coordination isomerism 


(C.)  Ionisation isomerism (d.) Solvate isomerism 


(42.) Which of the following is the correct chemical formula of Mohr's salt? 


(a. KAI(SO,),-12H,O (b.) KCl-MgCl, -6H,O 
(C.) FeSO,-(NH,),SO,-6H,O (d.) None of these 

(43.) Which of the following ligands are didentate ligand? 

(a) C,07 (b.) H,NCH,CH,NH, 
(C.) Both (a) and (b) (d.) Neither (a) nor (b) 


(44.) Which of the following statements regarding primary and secondary valences is correct? 


(a.) Primary valences are ionisable while secondary (b.) Primary valences are non-ionisable while 
valences are non-ionisable. secondary valences are ionisable. 


(C.) Both primary and secondary valences are non- (d.) Both primary and secondary valences are 
ionisable. ionisable. 


(45.) Select the compound which shows ionization isomerism. 
(а) | Co(NH,), (SCN) Cl, (b.) | Co(NH,), Cl |SO, 


(c) |Co(NH,), || Co(CN), | (9) | Co(NH, ), (NO, ) |(NO,), 


(46.) Hexaamminenickel(IT) hexanitrocobaltate(III) can be written as 


(a) | Ni(NH;), | | Co(NO,), | (б) | Ni(NH;), | | Co(NO,), | 
(с) | Ni(NH,), | Co(NO,), | (9) || Ni(NH,), (NO,), |Co 
(47.) Out of the following two coordination entities, which is chiral (optically active) . 

(D cis - | CrCl, (Ox), | 

(II) trans — | CrCl, (Ox), | 
(a.) OnlyI (b.) Only II 
(С). Both I and II (d.) None of these 


(48.) Which of the following has longest C-O bond length? 
( Free C -O bond length in CO is 1.128A) 


(a) [Ni(CO), | (b) |Co(CO) | 
dc + 
(c) [Fe(co),] (9) |Mn(cO),| 
(49.) What is the primary valency of the given compounds CrCl,,CoCl, and Расі, respectively? 
(a.) 2,2and3 (D) 3,2and2 
(С) 2,3and2 (d.) 3,2 and 3 


(50.) Select the correct statement 
(a.) The secondary valences are ionisable. (D.) The primary valences are ionisable. 


(C.) The primary and secondary valences both are — (d.) None of these. 
non-ionisable. 


TOPIC WISE PRACTICE QUESTIONS 


TOPIC 1: Coordination Number, Nomenclature and Isomerism 
Select the correct IUPAC name for 


[Pt(C5H5N)4] both same [PtCl,] complex: 

1) Tetrapyridineplatinate (II) tetrachloridoplantinate(IT) 

2) Tetrapyridineplatinum (II) tetrachloridoplantinum(II) 

3) Tetrapyridineplatinate (II) tetrachloridoplantinum(II) 

4) Tetrapyridineplatinum (II) tetrachloridoplantinate(II) 

[Pt(NH3)4Cl5] Br? complex can show : 

1) Hydrated as well as ionization isomerism 2) Ionization as well as geometrical isomerism 
3) Linkage as well as geometrical isomerism 4) Ionization as well as optical isomerism 

The complex ion [Pt (NO2)(Py) (NH3) (NH2OH)|-* will give 


14 


10. 


11. 


12. 


Clo] 
13. 


14. 


15. 


1) 2 isomers (Geometrical) 2) 3 isomers (Geometrical) 


3) 6 isomers (Geometrical) 4) 4 isomers (Geometrical) 

The geometry of Ni(CO)4 and Ni(PPh3)2Cl> are 

1) both square planar 2) tetrahedral and square planar 
3) both tetrahedral 4) None of these 


In the reactions 
[СоС1» (NH3)4 [+ СГ» [CoCl3(NH3)3] +NH3 two isomers ої the product are obtained. The initial 


complex is 

1) cisisomer 2) trans isomer 3) cis or trans isomers 4) None of these 

Possible isomerism in complexes [Co(NH3)3(NO2)3] and [Co(NH3)5(NO2)|Cl2, respectively are: 
1) Linkage and optical 2) Geometrical and linkage 

3) Optical and ionization 4) Linkage and geometrical 

Both geometrical and optical isomerisms are shown by 

1) [Co(en)2Cl>]* 2) [Co(NH3)sCl]** 3) [Co(NH3)4Cb]* 4) [Cr(ox)3]”” 


The complex given is 


(1) non-superimposable оп its mirror images (ii) optically inactive 

(ili) rotate plane polarised light (iv) planar 

1) (Г) and (ii) 2) (1) and (iv) 3) (1), (ii) and (iii) 4) (ii) only 

An example of double salt is 

1) Bleaching powder 2) K4[Fe(CN)s] 3) Hypo 4) Potash alum 


Which of the ош type of isomerism is shown Бу given complex compound? 


AS t- ZANO, 
ON == = ET 
1) Facial 2) Meridional 3) Cis 4) Both b and c 


The tetrahedral complex [M1)2)(X)(Y)], where A,B,X and Y are different ligands and M is a metal ion 
is 


1) optically inactive 2) rotate plane polarized light 

3) incomplete information 4) can't be said 

Which of the following will give maximum number of isomers? 

1) [Ni (C204) (en)2]7 2) [Ni (en) (NH3)4] 3) [Cr (SCN); (NH3)4] 4) [Co (NH3)4 


Which of the following compounds shows optical isomerism? 

3- 3 = 2+ 
1) | Co(CN), | 2)|Cr(C,0,),] رد‎ [ZnCl J 4) | Cu(NH,), | 
The ionisation isomer of [Cr(H?;O)4CI(NO;)|CI is 
1) [Cr(H20)4(O5 N)ICI; 2) [Cr(H2O)4Cl; (NO?) 
3) [CI(H20);CI(ONO)IC] 4) [Cr(H20)4CI2(NO5)].H?O 
A bidenate ligand always 


1) has bonds formed to two metals ions 2) has a charge of +2 or — 2 
З) forms complex ions with a charge of +2 or —2 


16. 


17. 


18. 


19 


20. 


21; 


22, 


20. 


24. 


29. 


4) has two donor atoms forming simultaneously two sigma (s) bonds. 
Which one of the following complexes is not expected to exhibit isomerism? 


1) | Ni(en), |” 2) | Ni(NH,), (н.о), | з [Pt(NH,),Cl,] 4)[Ni(NH;), Cl, | 
The complexes [Co(NH3)s] [Cr(CN)g] and [Cr(NH3)g] [Co(CN)g] are the examples of which type of 
isomerism? 


1) Linkage isomerism 2) Ionization isomerism 

3) Coordination isomerism 4) Geometrical isomerism 

For which value of the x, and y, the following square planar compound shows geometrical isomers [Pt 
(СІ), (Вг) 

1 ,1 )4 2ت 3,1 )2 3 ,1 )1 

The structure of which of the following chloro species can be explained on the basis of dsp* 
hybridization? 

1) РАС. 2) ЕеС 3) CoCI7 4) NiCIT 

Which of the following is not chelating agent? 

1) thiosulphato 2) oxalate 3) glycinato 4) ethylene diamine 


A similarity between optical and geometrical isomerism is that 

1) each gives equal number of isomers for a given compound 

2) if in a compound one is present then so is the other 

3) both are included in stereoisomerism 

4) they have no similarity 

Which is the pair of ambidentate ligand? 

1) CN, NO; 2) 710, 3) N;, NO; 4) NCS_,C,07 
Number of water molecules acting as ligands in CuSO4.5H30, ZnSO, .5H;O0,FeSO, .7H2O 
respectively are 

1) 3 5.7 2)4,5,4 3) 4, 4, 6 4) 4, 4, 7 

The number of ions formed оп dissolving one molecule of FeSO4(NH4)2SO4.6H50 in water is: 
1)4 Z9 B) 4) 6 

In octaamine-u-dihydroxodiiron(III) sulphate, the number of bridging ligands is 

1)2 2)1 3)9 4) None of these 


TOPIC 2: Magnetic Moment, Valence Bond Theory and Crystal Field Theory 


26. 


78 


28. 


29. 


30. 


oL 


The crystal field splitting energy for octahedral ( A, ) and tetrahedral ( ^, ) complexes is related as 


1) A = EL 2) A, = 3) A, =-Ž4, 4) А, --ÎA 

Ammonia will not form complex with 

1)Ag^ 2) Pb” a cu 4) са 

Which of the following complex compound is low spin, inner orbital, diamagnetic complex? 
1) [Ni(NH3)g]Cl? 2) K3[Fe(CN)e] 3) Ka[PtCle] 4) [Cr(H20O)6]Cl3 


As aqueous solution of titanium bromide shows zero magnetic moment. Assuming the complex as 
octahedral in aqueous solution, the formula of the complex is 

1) [TiBrs]- 2) [Ti(H:O)g]Bra — 3)[TiBre]^- 4) (НО) Вг] 

Which of the following option is having maximum number of unpaired electrons — 

1) A tetrahedral d? ion 2) [Co(NH3)g]"" 

3) A square planar d’ ion 4) A co-ordination compound with magnetic moment of 5.92 B.M. 
The degeneracy of d-orbitals is lost under : 

(1) Strong field ligand (II) Weak field ligand 


CEB - 


di: 


33, 


34. 


3D. 


36. 


2 


30. 


39, 


40. 


41. 


42. 


43. 


44. 


45. 


46. 


(IID Mixed field ligand (IV) Chelated ligand field 


1) I, II and IV 2) I and II 3) I, II, Ш and IV 4) I, II and III 

Relative to the average energy in the spherical crystal field, the t»; orbitals in tetrahedral field is 

1) raised by (2/5) A, 2) lowered by (2/5) A, 

3) raised by (3/5) A, 4) lowered by (1/5) A, 

Which of the following outer orbital complex has highest magnetic moment? 

1) [Mn(NH3)s]Cl; 2) [Cr(NH3).6]Cls 3) [Ni(NH3)s]Cl? 4) [Co(NH3)s|Cl3 


Which of the following are inner orbital complex (i.e., involving d2sp3 hybridisation) and is 
paramagnetic in nature? 

1) [Mn(CN)s]* , [Fe(CN)g]Y, [Co(C304)3]" 2) [MnCl]”, [FeFg]”, [CoF6]} 

3) [Mn(CN)g]}, [Fe(CN)6]} A) [MnCIs]* , [Fe(CN)g]”, [Со(С204)3 

Mn” forms a complex with Br ion. The magnetic moment of the complex is 5.92 B.M. What would be 
the probable formula and geometry of the complex? 

1) [MnBrg]*, octahedral 2) [MnBra]”, square planar 

3) [MnBru]”, tetrahedral 4) [MnBrs]}, trigonal bipyramidal 


Which of the following hydrate is diamagnetic? 

1) [Mn(H;0)g]^ 2) [Cu(H;0)gT]" 3) [Co(NH3)g]"" 4) [Co(H;O)s]^* 
Which one of the following will show paramagnetism corresponding to 2 unpaired electrons? 
(Atomic numbers : Ni = 28, Fe = 26) 


1) [FeFg]” 2) СЫ” 3) [Ее (CN)s]" 4) [Ni (CN)4]^ 
CN- is a strong field ligand. This is due to the fact that 
1) it carries negative charge 2) itis a pseudohalide 


3) it can accept electrons from metal species 4) it forms high spin complexes with metal species 

When pink complex, [Co(H2;O)s]^' is dehydrated the colour changes to blue. The correct explanation for 
the change is : 

1) The octahedral complex becomes square planar. 2) A tetrahedral complex is formed. 

3) Distorted octahedral structure is obtained. 

4) Dehydration results in the formation of polymeric species. 

The crystal field stabilization energy (CFSE) is the highest for 

1) [CoF4]^ 2) [Co(NCS)4]^ 3) [Co(NH3)sT" 4) [CoCL]- 

Which of the following complex ion is not expected to absorb visible light ? 


2+ 2+ 


D|N(cN)| X 2[C(NH,,| 3|Fe(HO),| 4) | Ni(H,O), | 
Crystal field stabilization energy for high spin d^ octahedral complex is: 

1)— 1.8 A, 2) -1.6A, +P 3)-1.2 A, 4) — 0.6 A, 

Which of the following is incorrect regarding spectrochemical series? 

1) NH3 > 0 2) Е >C,07 3) NCS > SCN- 4) en > edta* 
Of the following complex ions, which is diamagnetic in nature? 

1) [NiCl4]~ 2) [Ni(CN)4]^ 3) [CuCl4]^ 4) [СоЕв 


The d-electron configurations of Cr^', Mn“, Fe” and Co^ are df, Ф, d? and d’, respectively. Which one 
of the following will exhibit minimum paramagnetic behaviour? 

1) [Мо(Н›о) 2)[Fe(H;O)g] 3) [Co(H;O)s]^ 4) [Cr(H2O)g]^ 

(At, nos. Cr = 24, Mn = 25, Ее = 26, Co = 27) 

Which of the following complex compounds will exhibit highest paramagnetic behaviour? 

(At. №. : Ti = 22, Cr = 24, Co = 27, Zn = 30) 
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57. 


58. 
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60. 


61. 


62. 


1) [Ti (NH3)g]* 2) [Cr (МНз) 3) [Co (NH3)sT" 4) [Zn (NH3)e]^ 
Which one of the following is an outer orbital complex and exhibits paramagnetic behaviour ? 
1) [NI(NH3)g]^ 2)[Zn(NH3)g)]^ X 3)[CriNH3)g" 4) [Co(NH3)sT" 
Which of the following is the limitation of valence bond theory? 

1) It does not distinguish between weak and strong ligands. 

2) It does not give quantitative interpretation of magnetic data. 

3) It does not explain the colour exhibited by coordination compounds 


4) АП of these 
Low spin complex of d°-cation in an octahedral field will have the following energy : 
1) ZEA, +P 2) =A, +3P 3) =A, +2 4) =A, +P 


(A, = Crystal Field Splitting Energy in an octahedral field, P = Electron pairing energy) 


Among the following complexes the one which shows zero crystal field stabilization energy (CFSE): 
1) [Мо(Н›0) . 2)[Fe(H;O)g]"" 3) [Co(H;O)s]^ 4) None of these 


[$<(Н20)6 ion is 
1) colourless and diamagnetic 2) coloured and octahedral 
3) colourless and paramagnetic 4) coloured and paramagnetic 


One mole of the complex compound Co(NH3)5Cls, gives З moles of ions on dissolution in water. One 
mole of the same complex reacts with two moles of AgNO; solution to yield two moles of AgCI (s). The 
formula of the complex is 

1) [Co(NH3)3Cl3]. 2 NH3 2) [Co(NH3)4Cl2] СІ. NH3 

3) [Co(NH3)4C]] Clo. NH3 4) [Co(NH3)sCI] Cl? 

How many EDTA (ethylenediaminetetraacetic acid) molecules are required to make an octahedral 
complex with a Ca°* ion? 


1) One 2) Two 3) SIX 4) Three 
The molar ionic conductances of the octahedral complexes: 
(I) PtCl4.5NH3 (II) PtCl4.4NH3 (III) PtCl4.3NH3 (IV) PtCl4.2NH3 


Follow the order 
1)1<П<Ш<мМ 2)(1۷ > 111 > 11>-_1 3JHI«IV«II«I 4IV<II<I<II 
The most stable complex among the following is 
1) K3[AI(C:04)3] X 2)[Pt(en);]Cl 3) [Ag(NH3)?]CI 4) Ko[Ni(EDTA)| 
Consider the following complex [Co(NH3)5C03]C104. The coordination number, oxidation number, 
number of d-electrons and number of unpaired d-electrons on the metal are respectively. 
1) 6, 3, 6, 0 217,271 3) 7, 1, 6, 4 4) 6, 2, 7, 3 
Nickel (Z = 28) combines with a uninegative monodentate ligand to form a diamagnetic complex 
[NiL4]^. The hybridisation involved and the number of unpaired electrons present in the complex are 
respectively: 
1) sp”, two 2) dsp’, zero 3) dsp’, one 4) sp”, zero 

TOPIC 3: Organometallic Compounds 


The formula of ferrocene is 


1) [Fe(CN)g]{ 2) [F((CN)s]- 3) [Fe(CO);] 4) [(C5Hs)2Fel 
The organometallic compound is : 

1) Ti(OCOCH; )4 2) Ti(C2H4 و(‎ 3) Ti(OCgHs )4 4) Ti(OC2Hs و(‎ 
Which of the following does not have a metal- carbon bond? 

1) Al(OC2Hs )з 2) C9H5MgBr 3) K[Pt(C2H4)Cl3] 4) Ni(CO)4 


Which of the following is an organometallic compound? 
1) Lithium methoxide 2) Lithium acetate — 3) Lithium dimethylamide 4) Methyl lithium 
In Fe(CO)s, the Fe — C bond possesses 


ھا 


63. 


64. 


65. 


66. 


67. 


68. 


69. 


70. 


10. 


1) ionic character 2) o-character only 3) x-character 4) both c and x characters 
Which of the following may be considered to be an organometallic compound? 


1) Nickel tetracarbonyl 2) Chlorophyll 3) Кз [Fe (C204)3] 4) [Co (en)3] Cla 

СНз — Mg - Br is an organometallic compound due to 

1) Mg – Br bond 2) C - Mg bond 3) C — Br bond 4) C — H bond. 

Oxidation state of “V” in Rb4K[HV 10058| is 

IFS 2) + 6 3)+7/5 4) +4 

For [Со2(СО)з |, what is the total number of metal — carbon bonds and number of metal-metal bonds. 
1(10 ,1 2) 8, 2 3) 8, 1 4) 10, 0 


Coordination compounds have great importance in biological systems. In this context which of the 
following statements is incorrect? 

1) Cyanocobalamin is B12 and contains cobalt 

2) Haemoglobin is the red pigment of blood and contains iron 

3) Chlorophylls are green pigments in plants and contain calcium 

4) Carboxypeptidase - A is an exzyme and contains zinc. 

An organometallic compound amongst the following is 

1) Ferrocene 2) Diethyl zinc3) Tetraethyl lead (TEL) 4) АП of these 

Which of the following carbonyls will have the strongest C — O bond ? 

1) [Mn (СО)! 2) [Cr (COJe] 3) LV (СО)6Г 4) [Fe (CO)5] 
An example of a sigma bonded organometallic compound is : 

1) Grignard's reagent 2) Ferrocene 3) Cobaltocene 4) Ruthenocene 


NEET PREVIO US YEARS QUESTIONS 


Iron carbonyl, Ее(СО)ъ is [2018] 
1) Tetranuclear 2) Mononuclear 3) Dinuclear 4) Trinuclear 

The type of isomerism shown by the complex [CoCl,(en),] is [2018] 
1) Geometrical isomerism 2) Coordination isomerism 

3) Linkage isomerism 4) Ionization isomerism 

The geometry and magnetic behaviour of the complex [Ni(CO)4] are [2018] 
1) Square planar geometry and diamagnetic 2) Tetrahedral geometry and diamagnetic 

3) Tetrahedral geometry and paramagnetic 4) Square planar geometry and paramagnetic 


An example of a sigma bonded organometallic compound is : [2017] 
1) Grignard's reagent 2) Ferrocene 3) Cobaltocene 4) Ruthenocene 

The correct order of the stoichiometries of AgCl formed when AgNO in excess is treated with the 
complexes : CoCl3.6NH3, CoCl3.5NH3, CoCl3.4NH; respectively is : [2017] 
1) 3 AgCI, 1 AgCl, 2۸80 2) 3 AgCl, 2 AgCl, 1 AgCl 

3) 2 AgCl, 3 AgCl, 1 AgCI 4) 1 AgCl, 3 AgCl, 2 AgCl 

Correct increasing order for the wavelengths of absorption in the visible region for the complexes of 
Co” is: [2017] 
1) [Co(H30)g]?", [Co(en)3]°*, [Со(МНз) 2) [Co(H20)g¢]°", [Со(ҸНз) е], [Co(en)3]"" 

3) [Co(NH3)sT"^, [Со(еп)з]`*, [Со(Н>О) 6, 4) [Со(еп)з]”, [Co(NH3)s] , [Со(Н>О) 

Pick out the correct statement with respect to [Mn(CN)s]- [2017] 


1) It is ѕр а hybridised and tetrahedral 2) It is d^sp? hybridised and octahedral 
3) It is dsp” hybridised and square planar 4) It is sp^d^ hybridised and octahedral 
Which of the following has longest C-O bond length? (Free C-O bond length in CO is 1.128А) [2016] 
1) Ni(CO)4 2) [Co(CO)4] 3) [Fe(CO)4] 4) [Mn(CO)e]" 
The sum of coordination number and oxidation number of the metal M in the complex 
[M(en)2(C204)]C] (where en is ethylenediamine) is: 

[2015] 
1) 9 2)6 3) 7 4) 8 
The name of complex ion, [Fe(CN)g]} is : [2015] 
1) Hexacyanoiron (III) ion 2) Hexacyanitoferrate (IIT) ion 


11. 


T2. 


13. 


14. 


15. 


16. 


18. 


19. 


20. 


21, 


22. 


3) Tricyanoferrate (III) ion 4) Hexacyanidoferrate (IIT) ion 


The hybridization involved i in complex [Ni(CN)4]^ is (At. р Ni = 28) [2015] 
1) dsp* 2) sp? 3) ар? 4) dsp 

Number of possible isomers for the complex [Со(еп)›СІ |Cl will be (en = ethylenediamine) [2015] 
1)2 2)1 3)3 4) 4 

Cobalt (III) chloride forms several octahedral complexes with ammonia. Which of the following will 
not give test of chloride ions with silver nitrate at 25 °С? [2015] 
1) CoCl3-4NH3 2) СоС1з:5МН» 3) CoCl3-6NH3 4) CoCl3:3NH3 
Which of these statements about [Co(CN)g]" is true? [2015] 


1) [Co(CN)g]} has four unpaired electrons and will be in a low-spin configuration. 

2) [Co(CN)g]” has four unpaired electrons and will be in a high spin configuration. 

3) [Co(CN)g]? has no unpaired electrons and will be in a high-spin configuration. 

4) [Co(CN)s]"- has no unpaired electrons and will be in a low-spin configuration. 

Among the following complexes the one which shows zero crystal field stabilization energy (CFSE): 
[2014] 

1) [Mn(H30)g]?" 2) [Fe(H3O)g]}" 3) [Co(H;O0)g]^ 4) [Co(H5O)g]* 

Which of the following complexes is used as an anti-cancer agent: [2014] 

1) mer-[Co(NH)3Cl;] 2) cis-[ PtCI;(NHa)?] 3) Cis-K5| PtCl5 Br» | 4) Na»CoCl, 

What is the correct electronic configuration of the central atom in K4[Fe(CN)g] based on crystal field 


EOM [2019] 
(1) Бе, (2) е (3) ет, (4) ет 

The Crystal Field Stabilisation Energy (CFSE) for [CoCle]* is 18000 cm !. The CFSE for [CoCl4]2 
will be- [2019- ODISSA | 
(1) 6000 cm! (2) 16000 cm! (3) 18000 cm! (4) 8000 cm! 

Match the coordination number and type of hybridisation with distribution of hybrid orbitals in space 
based on Valence bond theory. [2020-COVID-19] 
Coordination Distribution 

number and of hybrid 

type of orbitals 

hybridisation in space 

1) 4, sp” (i) trigonal bipyramidal 

2) 4, dsp* (ii) octahedral 

3) 5, spd (ili) tetrahedral 

4) 6, dsp” (iv) square planar 

Select the correct option : 

(1) 1)-(ii) 2)-Gii) 3)-(iv) 4)-(1) (2) 1)-(iii) 2)-(iv) 3)-() 4)-Gi) 

(3) 1)-(iv) 2)-G) 3)-Gi) 4)-Gii) (4) 1)-(iii) 2)-(1) 3)-(iv) 4)-Gi) 

Which of the following is the correct order of increasing field strength of ligands to form coordination 
compounds? [2020] 
1. СМ «CO; «SCN «F^ 2. SCN <F «C0; <CN° 

3. SCN <F «CN «CO; 4. ٣ «SCN «CO; <CN™ 

Ethylene diaminetetraacetate (EDTA) ion is [NEET-2021] 
1) Unidentate ligand 2) Bidentate ligand with two *N" donor atoms 


3) Tridentate ligand with three *N" donor atoms 
4) Hexadentate ligand with four “O” and two “N” donor atoms 


Match List — I with List — II. [NEET-2021] 
List - I List — II 

а 
а) | Fe(CN), | 1) 5.92 ВМ 


b)|Fe(HO), | “۳04 


23. 


24. 


c) [ Fe(CN), | iii) 4.90 BM 


24 
d) | Fe(H,0), | iv) 1.73 BM 
The IUPAC name of the complex — 
[Ag (H20)2] [Ag(CN)?] is: 
1) dicyanidosilver(II) diaquaargentate(II) 
2) diaquasilver(II) dicyanidoargentate(II) 
З) dicyanidosilver(I) diaquaargentate(I) 
4) diaquasilver(I) dicyanidoargentate(I) 
The order of energy absorbed which is responsible for the color of complexes 


A) (#20), (em, | B) Ni(4,0), (mp and c) Гм (еп), | is 
ПА>В>С CON A 3) С>А>В 4) В>А>С 


[NEET-2022] 


[NEET-2022] 


NCERTLINE BY LINE QUESTIONS - ANSWERS 
ab | (4 Be (4) | e (6) | b | 


06) а | (7) а | (8) а (9) | d [ao | a 

011.) а  |(02)|c (13) Ы fas | d (15) | a 

06.) а  |(17)|b  |(18)b — |(19) | (20) | c 

021.) а _ | (22) а | (23) |с 024) | b |025) | d 

06) с | (27) |с | (28) с 29) | b [B0 | d 
(31) а | (32) а (33) |с — |84)| c (5) 

(36) а — |(37)|c | (38) Ы (39) | b (4) | a 
(41) |b |(42)|c  |(43)|c |(44) | а (45) 

046) ЫЬ | (47) а | (48) с 49) | b |60) | b 

TOPIC WISE PRACTICE QUESTIONS - ANSWERS 


| 1) 4 | 
| 1)2 | 123 | 132 | 142 | 15)4 | 164 | 173 | 18)3 | 191 | 201 | 
| 203 | 221 | 23)3 | 242 | 25) | 262 | 272 | 28)3 | 292 | 304 | 
| 303 | 32)1 | 33)! | 343 | 35)3 | 363 | 372 | 382 | 392 | 40) | 
| 401 | 424 | 43 | 442 | 452 | 4693 | 472 | 48)1 | 49) | 50)2 | 
| 504 | 521 | 53)4 | 54)1 | 55)2 | 564 | 5(1 | 58)1 | 59)4 | 60)2 | 
| 601 | 624 | 63)4 | 64)2 | 651 | 661 | 673 | 68)4 | 691 | 70)1 | 
NEET PREVIOUS YEARS QUESTIONS- ANSWERS 


| 223| 23)4 2 
NCERT LINE BY LINE QUESTIONS - SOLUTIONS 


(1.) (b) Complexes in which a metal is bound to more than one kind of donor groups, e.g., 
| Co( NH, ) , GT are known as heteroleptic. Complexes in which a metal is bound to only one kind of 


donor groups, e.g., | Co( NH di are known as homoleptic. 
5 5 3/6 


(2.) (d) A tetrahedral = 2х Aoctahedral 


— 2х 18000 = 80000 


(3.) (c) Correct match is, P-(ii), Q-(i), R-(iii), S-(iv). 
(4.) (a) Linkage isomers 
(6) (a 


о — Oi of hybridisation Distribution of hybrid orbitals in 


(7.) 
(8.) 
(10.) 


(11.) 


(14.) 
(15.) 


(16.) 


(17.) 


(18.) 
(20.) 


(22.) 
(23.) 


= а 


(а) The given compound is ethylenediaminetetraacetate ion (EDTA) is hexadentate ligand. 


(a) | Ni (CO), | — Terracarbonylnicke1(0) . 


(a) [MnCl, | „Еее, |. апа[СоЕ, |" areouterorbital complexes involving sp'd^ hybridisation and 
paramagnetic corresponding to four, five and four unpaired electrons. 
(a) | Co(NH,). (NO, ) | CL, shows linkage isomerism. | Co(NH,). (NO, ) | Cl,, which is obtained as 


the red form, in which the nitrite ligands is bound through oxygen (-ONO) , and as the yellow form, 
in which the nitrite ligand is bound through nitrogen (-NO,) . 
(d) | Cr(NH,), (HO), | Cl, : Triamminetriaqua chromium(III) chloride. 


(а) 1001 CoCl,-6NH, (yellow) gave З mol of AgCl when it is treated with excess silver nitrate 


solution. 


(а) Со*п=4и=_/4(4+2) = J24B.M. 
Cr*,n 234 = J3(342) = VISBM. 
Fe™,n = 5, = 45(5+2) = J35B.M. 
М” ,п = 2, = 42(2+2) = ВМ. 


(b) Among the given ligands oxalate is a bidentate ligand hence forms a chelate. 


о——=—С-— O. a 


ОС _0-—” 


(b) Both | Ni(CO), | and [Nic] are tetrahedral geometry. 


(c) | Co(NH,) 7 Cl, | has geometrical isomers, cis and trans. 


+ + 
CI | CI 
H4N | CI H4N | NH; 
Meg NAT 
HN | “ин, HN | NH, 
NH; CI 
trans Cis 


(a) The correct IUPAC name of | Pr(NH,), Cl, | is diamminedichloridoplatinum(II). 


(c) In general, ligands can be arranged in a series in the order of increasing field strength as given 
below: 
Г «Br «SCN «CI «S^ <F «OH < C,07 «H,O«NCS <edra* < NH, <en < СМ «CO 


EX. 


(25.) 


(27.) 


(28.) 
(29.) 


3+ 


(d) | Cu(H,0) Ni absorb red colour and its complementary colour is blue. | Co( NH, ), H,O | 


absorb blue green colour and its complementary colour is red. 
(c) The CPSE of the ligands is in the order: H,O < NH, <CN Therefore, excitation energies are in 
the order: 


[Co(H,0),] «| Co(NH,), | «| Co(CN), | 


h 
From the reaction E = Є 


3— 


Hence, E о 1 
۸ 
The order of absorption of wavelength of light in the visible region is: 
3+ 3+ or 
| Co(H,O), | >| Co(NH,), | >| Co(CN), | 
(c) Octahedral complex of type | MA.B, | cannot show geometrical isomerism. 


(b) | NiCl, (PPh,), | : Dichloridobis (triphenyl phosphine) nickel (IT) 


Hg | Co (SCN), | : Mercury tetrathiocynato cobaltate(III) 


(30.) 


(32.) 


(33.) 
(35.) 


(37.) 
(38.) 


(39.) 


(40.) 


(42.) 


(а) 


CrO; Сг“ — Diamagnetic 
CrO? Сг” - Diamagnetic 
MnO, Мп” - Diamagnetic 
MnO, Ми” - Paramagnetic 
In MnO, unpaired electron is present, therefore d-d transition is possible. 


(a) Since the coordination number of Мп” ion in the complex ion is 4, it will be either tetrahedral 
(sp hybridisation) or square planar ( dsp^ hybridisation). But the fact that the magnetic moment of the 
complex ion is 5.9 B.M., it should be tetrahedral in shape rather than square planar because of the 
presence of five unpaired electrons in the d-orbitals. 

(c) In a coordination entity of the type РІСІ, (еп), [| , only the cis-isomer shows optical activity. 


(d) As З moles of AgCl are obtained when 1 mol of CrCl,-6H,O is treated with excess of AgNO, 
which shows that one molecule of the complex gives three chloride ions in solution. Hence, formula of 
the complex is | Cr(H,0), [Cl 

(c) Cobalt (Co) is the central metal in the complex | Co(NH,) 7 (H,O)CI | CL. 

(b) Coordination compounds are used as catalysts for many industrial processes. Examples include 
rhodium complex, | (Ph,P), RhCI | a Wilkinson catalyst is used for the hydrogenation of alkenes. 

(b) Tetracarbonyl nickel(O) is tetrahedral, pentacarbonyl iron (0) is trigonal bipyramidal while 
hexacarbonyl chromium (0) is octahedral. 

(a) | CoCl, (еп), | has geometrical isomerism. 


С! еп 
Dia Sa 
N ar 
CI CI 

trans 


cis 


(c) Mohr's salt: FeSO, -(NH,), SO, -6H,O 


(44.) 


(45.) 


(46.) 
(47.) 
(48.) 


(49.) 


(а) The primary valences are normally ionisable and are satisfied by negative ions while secondary 
valences are non-ionisable. These are satisfied by neutral molecules or negative ions. The secondary 
valence is equal to the coordination number and is fixed a metal. 


(b) Ionisation isomerism arises when the counter ion in a complex salt is itself a potential ligand and 
can displace a ligand which can then become the counter ion. An example is provided by the ionisation 


isomers | Co(NH,), С! |SO, and | Co(NH,). SO, |CI. 

(b) Hexaamminenickel(IT) hexanitrocobaltate(III) can be written as | Ni(NH,) |]. | Co(NO, ) Li 
(a) Out of cis — | CrCl, (Ox), | and trans - | CrCl, (Ox), | , cis-isomer is chiral (optically active). 

= 

(с) | Fe(CO), | 

Since metal atom is carrying maximum negative change therefore it would show maximum synergic 
bonding as a result C—O bond length would be maximum. 
(b) Primary compounds such as CrCl,,CoCl, or PdCl, have primary valency of 3, 2 and 2 
respectively. 


TOPIC WISE PRACTICE QUESTIO NS - SOLUTIONS 


4) 

2) |Pt(NH,), Cl, |Br, 
Ionization isomer 

| Pt(NH,), CIBr |CLBr 


Geometrical isomers 


2) 
3) 
Ni(CO), Ni(PPh,), CL 
O.S. Ni? Ni?” 
Е.С. [Ar]3d*4s? [Ar]3d54s? 
Pairing of e No pairing of & 


Hybridization sp’ (tetrahedral) sp’ (tetrahedral) 


1) The initial complex must have two CI ions in cis position as the third Cl ion could replace an 
ammonia cis to both or trans to one giving two isomers. If two СГ ions were in the trans positions, the 
other four positions which could be replaced are equivalent and only one isomer of the product would 
be obtained. 


2) | Co(NH, ), (NO, | CL, complex exhibits geometrical isomerism (G.I.) 


Geometrical isomers = 2 (1 cis + 1 trans) 
Optical isomers = 0 


Space isomers = 2 


| Co (NH,). (NO, )| CL, complex shows linkage and ionization isomerism. 


1) The compounds of the type M (AA), B, exhibit both geometrical and optical isomerism 


E 


10. 
11. 


£2, 


13. 


14. 


15. 


16. 


17. 


18. 


19. 
20. 


21. 
22. 
23. 


(3) Complex is not superimposable on its mirror image hence optically active i.e., rotate plane polarized 
light. 


I 
I 
I 
en I 
I 
I 


| 80° 
cannot be 
It ۶ 3+ 
non-superimposable 


4) 
2)Given compound shows meridional isomerism. 


(2) Non -superimposable mirror images are optically active, hence rotate plane polarized light. 


И 
PAN 


"ecu 


3) | Cr (SCN) , (NH,), | shows linkage, geometrical and optical isomerism. Hence produces maximum 


no. of isomers. 

2) 

2) Ionisation isomer of| Cr (H,O), CI(NO, ) |Clis| Cr(H,O), Cl, |NO, 

4) 

4) | Ni(NH,) „С | ‚ Ni“ is in sp? hybridisation, thus tetrahedral in shape. Hence the four ligands are not 


different to exhibit optical isomerism. In tetrahedral geometry all the positions are adjacent to one 
another 


. geometrical isomerism also is not possible. 


(3) Coordination isomerism occurs when cationic and anionic complexes of different metal ions are 
present in a salt. The two isomers differ in the distribution of ligands in cation and anion e.g. 


| Co(NH,), || Cr(CN), | is an isomer of | Co(CN), || Cr(NH,), | 
3) Geometrical isomers of following type of square planar complexes is possible. Mazb2 type, Ma»bc 


type and Mabcd type. 
(1) [PdCl4]~ is dsp” hybridized and square planar in shape. 


(1) 520; is a monodentate ligand whereas other ligands are bidentate. 


(3) Similarity between optical and geometrical isomerism is that both are included in stereo isomerism. 


(1) 


3) Coordination number of Cu”, Zn°* and Ее“ are 4, 4 and 6 respectively. 


24. 


25. 
26. 
26. 


PA 


28. 


29. 
30. 


31. 


32. 


33. 


34. 


35. 


i. [Cu(H20)4]SO4.H20O ; ii. [Zn(H20)4]SO4.H20 ; iii. [Fe(H20)6]SO4.H20 

(2) It is a double salt: FeSO,.(NH,), SO,.6H,O 4 Ее" +250; +2МН; 

1) 

2) 

(2) The crystal field splitting in tetrahedral complexes is lower than that in octahedral complexes, and 


A А 
9 


t 


(2) The complex formation is a characteristic of d-block elements. Lead is a p-block element hence does 
not forms complex compounds. 


(3) [Ni(NH3)g]Cl: paramagnetic, outer orbital complex, sp°d° 
K, | Fe(CN), | paramagnetic, inner orbital complex, d^ sp” 
Ko [РЕСІ | diamagnetic, inner orbital complex, d° sp 


| Cr(H,0) Я | Cl, paramagnetic, inner orbital, d* sp? 


(2) 
(4) 


(a) For tetrahedral d$ ion, 


ШИШИШИ 


4 unpaired electrons 


For [Co(NH),P*. 


М | 


0 unpaired electrons 
(c) For square planar d” ion, 


ul] 


1 unpaired electrons 


0 


> 


(d) В.М. = Jn(n +2) ,n= unpaired electrons 


5.92 В.М. = n(n +2) 


п = 5 unpaired electrons 
3) Degenerate d-orbitals undergo splitting under ligand field created by strong, weak or mixed ligands. 


1) t,, orbitals have higher energy by(2/5)A, 
1) | Mn(NH,), |Cl, 


Mn” (d ) | sp d—hyd. 


It is a outer orbital complex ; 
M.M = \/35 ВМ 


3) | Mn (CN), | апа | Fe (CN), T are inner orbital complexes and paramagnetic while | Co (C,0, ME 


is diamagnetic in nature 


3) Magnetic moment, ,/n(n+2) = 5.92 В.М > n (unpaired electrons) = 5 


36. 


dA 


38. 


39. 


40. 


41. 
42. 


43. 


44. 
45. 


5 
за 45 4 
Mn?” ا17‎ 
sp^ hybridization (tetrahedral) 
3) 
Mn2* ”تن‎ Co? Co^* 
[Ar]3d? [Ат] за [Ar]3d° — [Ar]3d" 


Nopairing Nopairing Pairing Nopairing 
of e of e of e ое 


Paramagnetic Paramagnetic Diamagnetic 1 ۶ 
2) In | NiCl Jd chloride ion, being a weak ligand, is not able to pair the electrons in d orbital. 


2) CN is a strong field ligand as it is a pseudohalide ion. These ions are strong coordinating ligands and 
hence have the tendency to form с -bond (from the pseudo halide to the metal) апа x -bond (from the 
metal to pseudo halide) 


2) Hydrated CoCl,.6H,O is pink coloured and contains octahedral | Co(H,0) Jd ions. If this is partially 


dehydrated by heating, then blue coloured tetrahedral ions | Co (H ;O), 7 are formed 


[Со(н,О) * — [Со(н,О), + +2H,0 
pink blue 


3) Higher the oxidation state of the metal, greater the crystal field splitting energy. In options 1), 2) and 
4), Co is present in + 2 oxidation state and in 3) it is present in + 3 oxidation state and hence has а 
higher value of CFSE. 


1) 

4) 

d*in high spin octahedral complex 
„ ۴ ۔‎ 

tg T t ^4 


CFSE = (—0.4x + 0. 6y)A, 
Where. x — electrons in ES orbital 
y — electrons in e, orbital 


= 


CFSE = [0.6 x 1] +[-0.4х 3]=-0.6 Ag 


2) According to spectrochemical series CO? > Е 
2) 
3) 


Minimum paramagnetic behaviour — [Co Нор? 


46. 


47. 


48. 


49. 


50. 


51. 


52. 


53. 


54. 


55. 


56. 


DA: 


58. 
59. 


2) 

1) [ Ni(NH,), | 

Ni” = 34°, according to CFT = (е, therefore, hybridisation is sp'd^ and complex is paramagnetic. 
4) 


2) d? :t,, е,” (in low spin) 
12 
С.Е.5.Е =—0.4x 6A, + 3P = دس‎ +3P 


4) Due to d? configuration CFSE is zero 

1) Sc = | Ar |3d', 45° 

Oxidation state of Sc in | Sc(H,O), ۲ is Sc” 

Sc" = [Аг |За", 45° 

Thus Sc* does not have unpaired electron, hence it is diamagnetic and colourless. 


4) 


Co (МН); Cl, —[Co(NH,),CI]* + 2Cr 
. Structure is [Co (NH); Cl] CL. 
Now [Со(МН. 5 СПС + 2AgNO, ——> 


1) EDTA has hexadentate four donor О atoms and 2 donor N atoms and for the formation of octahedral 
complex one molecule is required 


2) 


4) K, | Ni(EDTA) | Since EDTA is hexadentate and chelating and coordinates from six sides forming 


more stable complex. 


1) | Co(NH,). CO, |CIO, Six monodentate ligands are attached to Co hence C.N. of Co = 6; О.М. = 
x+5x(0)+1x(-2)+1x(-1)=0 ~. x = +3; electronic configuration of Со“ | Ar |3d" 4s" hence number of 
d electrons is 6. All d electrons are paired due to strong ligand hence unpaired electron is zero. 


1) 


[NiL, 


^» MAM O пип 
] | H 


M 
; COM NUR | 5р 
i.e, по. ofunpaired electron = 2 


hybridization — sp’. 
4) 


2) Organometallic compound is 2) as it contains metalcarbon bonds. In others, direct link of carbon with 
metal is not present 


60. 1) Triethoxyaluminium has no AI – С linkage 


^0 - CH3CH; 
Al—0-CH,CH; 


O- CH5CH3 

61. (4) Compounds that contain at least one carbon metal bond are called organometallic compounds. 
Hence, based on above definition methyl lithium is an organometallic compound. In other chemical 
compounds, carbon is not linked with metal. 

62. (4) 

63. (2) Organometallic compounds are those compounds in which a metal is bonded directly to a carbon 
atom of a molecule. In chlorophyll there is bond between carbon and Mg. 

64. (2) Compounds that contain at least one carbon metal bond are known as organometallic compounds. In 
CH3-Mg-Br (Grignard's reagent) a bond is present between carbon and Mg (Metal) hence it is an 
organometallic compound. 

65. (1) 

66. (1) Structure of| Co, (CO), | 

O 
| || 7 
=. | 
CO Co Co CO 
CO نے‎ d CO 

| 

0 

67. (3) The chlorophyll molecule plays an important role in photosynthesis, contain porphyrin ring and the 
metal Mg not Ca. 

68. (4) 

69. 1) As positive charge on the central metal atom increases, the less readily the metal can donate electron 
density into the ۴ء‎ orbitals of CO ligand (donation of electron density into x * orbitals of CO result in 
weakening of C — О bond). Hence, the C — O bond would be strongest in [Mn(CO)g] . 

70. 1) Grignard's reagent (ВМХ) is а с -bonded organometallic compound. 

NEET PREVIOUS YEARS QUESTIONS- EXPLANATIONS 

1. 2) Fe(CO), 

ЕАМ = Z - O.N.+2(C.N) = 26-0+2(5) = 26 + 10 = 36 
Only one central metal atom/ion is present and it follows ЕАМ rule, so it is mononuclear. 
2. 1) In the given complex, the CN of Co is 6, and the complex has octahedral geometry. 
Cl deg 
/ 
j^. | ےا‎ x ES. 
en Co en Co en 
\ 7 | —/ с | N 
Cl Cl 
3. 2) Ni (28): | Ar |3d" 4s 


‘* CO is a strong field ligand, so unpaired electrons get paired. Hence, configuration would be: 


sp -hybridisation 


For, four ‘CO’ ligands hybridisation would be sp? and thus the complex would be diamagnetic and of 
tetrahedral geometry. 


1) Grignard's reagent (RMgX) is a s-bonded organometallic compound. 
2) 
| Co(NH; | 5 (Cb _ 85 3mol of AgCI] 


| Со (NH3). cl Cl, __ E03 , 2mol of AgCI] 


| Co (NH3), Cl | cı 2903ھ‎ ,1mol of AgCI] 


4) The order of the ligand in the spectrochemical series H20 < NH; < en Hence, the wavelength of the 
light observed will be in the order 


[Co(H;O)s]" < [Co(NH3)s]" < [Co(en)3]”* 
Thus, wavelength absorbed will be in the opposite order 


i.e., [Co(en)3]°", [Co(NH3)sT ^, [Co(H30)g]"" 


2) In the complex | Mn (CN i ,0.S. of Mn is +3 Е.С. of Мп’? > 3d° 
6 


3d 4s 4р 
- 1L] 
The presence of a strong field ligand CN causes pairing of electrons. 


As, coordination number of Mn = 6, so it will form an octahedral complex. 


| Mn(CN), || 
= ах mmm 
d^sp? 


3) | Fe (co), | Since metal atom is carrying maximum —ve charge therefore it would show maximum 


synergic bonding as a resultant C—O bond length would be maximum. 
| M(en), (C,0,) ۹ 
С.О, = bidentate ligand, carry — 2 charge 


en = bidentate ligand, carry 0 charge 


-. M carry + З charge; 


10. 


11. 


12. 


13. 


14. 


15. 
16. 
17. 


coordination number = 6 

. Sum =+3+6=9 

(4) Carbocation Hexacyanidoerrate (III) ion. 
1) Ni” =[Ar]" ۳۶ھ‎ 


Valence bond theory can be used to predict shape. 


e mm وو‎ 
— 


dsp hybridization 


(In presence of ligand, pairing of electron occurs) 


.. Square planar. 


3) 
[Со (еп), Cl,] Cl 
Cl N 
( Со “ai and ( A кы 
NET | N N سے‎ | Cl 
Cl cl 
trans cis 
(D (II) 
Mirror image of (IT) 
N 


N | سے‎ 
Со ) 
ci^ | ~N 


CI 


4) CoCl,.3NH, will not give test for chloride ions with silver nitrate due to absence of ionisable chloride 


atoms. 

CoCl,.3NH, = | Co(NH,), Cl, | 

| Co(NH,), Cl, |== no ppt 
4) In [Co(CN), |" O.N. of Co is *3 


7. Co? = За? 45° 


CN is a strong field ligand 


7. Pairing of electrons occurs so in this complex no unpaired electron is present and it is low spin 


complex. 

2) Due to d configuration CFSE is zero. 
2) 

2) 


In Ka[Fe(CN)g] 
Fe(26) = 306 4s? 
Ее+2 = 306 


in presence of SFL 3d° + t$ e? 


18. 4) 


A tetrahekal = 9 ^ А ent thal ral 


4 
= —х 18000 
9 


= 8000 cm! 
19. 2)5р?- tetrahedral, dsp” - square planar 
sp d - trigonal bipyramidal, d°sp°-octahedral 


20. 2) According to spectro chemical series. SCN <F «CO; < CN° 


21. 4) 
СНСОО 
CH, — N 
“` XEHCOOT 
СНСОО 
CH, — N 
СНСОО 
22. 3)|Fe(CN),| Fe"-d Sn =1 پر‎ > „[/п(п+2) =1.73BM 
ات‎ 
|Fe(H,O), | Fe" —а° n=5 jg-Jn(n«2)-5.92 ВМ 
AL Th] 
|Fe(CN), | Fe" -d* n=0 %=n(n+2)=0BM 
0 
|Fe(H,O), ^ Fe" -d* n=4 w=,/n(n+2) 4.90 ВМ 


۳۱۲111٢ 


23. TUPAC name of срх | Ag (H ;O), || Ag (CN ), |diaquasilver(1) dicyanidoargentate(1) 
24. Energy absorbed by complex is directly proportional to strength of ligand 
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educational materials tailored to their class level. This includes various formats such 
as PDFs, Word files, PowerPoint presentations, lesson plans, worksheets, practical 
tips, viva questions, reference books, smart content, curriculum details, syllabus, 
marking schemes, exam patterns, and blueprints. This rich assortment of resources 
enhances teaching and learning experiences. 


Immediate Doubt Resolution: The group facilitates quick clarification of doubts.‏ ٭ 
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to queries. This real-time interaction fosters a supportive learning environment‏ 
where educators and students can exchange knowledge and address concerns‏ 
effectively.‏ 
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Free and Unlimited Resources: Members enjoy the benefit of accessing an array of 
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tailored to individual needs. This accessibility ensures that educators and students 
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Instant Access to Educational Content: SOE WhatsApp groups are a platform where ~ 
teachers can access a wide range of educational content instantly. This includes study 
materials, notes, sample papers, reference materials, and relevant links shared by 


group members and moderators. 


Timely Updates and Reminders: SOE WhatsApp groups serve as a source of timely 
updates and reminders about important dates, exam schedules, syllabus changes, and 
academic events. Teachers can stay informed and well-prepared for upcoming 
assessments and activities. 


Interactive Learning Environment: Teachers can engage in discussions, ask questions, 
and seek clarifications within the group, creating an interactive learning environment. 
This fosters collaboration, peer learning, and knowledge sharing among group 
members, enhancing understanding and retention of concepts. 


Access to Expert Guidance: SOE WhatsApp groups are moderated by subject matter 
experts, teachers, or experienced educators can benefit from their guidance, 
expertise, and insights on various academic topics, exam strategies, and study 
techniques. 


Join the School of Educators WhatsApp Group today and unlock a world of resources, 
support, and collaboration to take your teaching to new heights. To join, simply click 
on the group links provided below or send a message to +91-95208-77777 expressing 
your interest. 


Together, let's empower ourselves & Our Students and 
inspire the next generation of learners. 
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Team 
School of Educators 


Join School of Educators WhatsApp Groups 


ООО 


You will get Pre- Board Papers PDF, Word file, PPT, Lesson Plan, Worksheet, pra@tical 
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To maximize the benefits of these WhatsApp groups, follow these guidelines: 


1. Share your valuable resources with the group. 

2. Help your fellow educators by answering their queries. 

3. Watch and engage with shared videos in the group. 

4. Distribute WhatsApp group resources among your students. 
5. Encourage your colleagues to join these groups. 


Additional notes: 
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2. After sharing resources with students, consider deleting outdated data if necessary. 
3. It's a NO Nuisance groups, single nuisance and you will be removed. 
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e No personal chats or messages. 
e No spam. Or voice calls 
e Share and seek learning resources only. 


Please only share and request learning resources. For assistance, 
contact the helpline via WhatsApp: +91-95208-77777. 
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